Recovery of brain noradrenaline after 5,7-dihydroxytryptamine-induced axonal lesions in the rat.
Time-dependent changes in regional CNS noradrenaline (NA) concentration, 3H-NA uptake and fluorescence morphology of CNS NA neurons were analysed in the adult rat up to 6 months after intraventricular injection of 5,7-dihydroxytryptamine (5,7-DHT), and compared with the time-course of changes in brain and spinal cord indolamine neurons. Following a substantial depletion of both amines in all CNS regions (telodiencephalon, brainstem and spinal cord) at 10 days after 150 mug 5,7-DHT, brain NA--but not 5-HT--levels recovered to near-normal values in brainstem and forebrain (35% below the age-matched controls) within 4 months. This was accompanied by a total restoration of the initially decreased capacity of the brain tissue to accumulate 3H-NA in vitro. Within 10 days after 5,7-DHT, there was a disappearance of NA terminals from many telencephalic, diencephalic and lower brain stem nuclei, from the cerebral and cerebellar cortices, and the grey matter of the spinal cord, concomitant with the appearance of numerous distorted, highly fluorescent swellings along the non-terminal axons of the major noradrenergic projection pathways. The recovery of the NA levels was paralleled by a re-appearance of fluorescent fibres, signifying an intense sprouting and regrowth of the drug-lesioned axons, which eventually re-innervated some of the previously denervated telodiencephalic regions. Except for a permanent loss of some surface-near perikarya in group A1 (the main source of the bulbospinal projections) there was no evidence of a retrograde degeneration of noradrenergic cell bodies in the rat CNS. The results are compatible with the idea that 5,7-DHT mainly causes a lesion of NA axons at a distance from the cell bodies, and this is followed by sprouting and regrowth of axons from the lisioned neurites, and formation of new terminal-like fibres in some previously denervated telodiencephalic regions. These findings indicate that chemical axotomy of central NA neurons induced by 5,7-DHT is--in contrast to that induced by 6-hydroxydopamine--followed by extensive axonal regeneration.